Production of double-stranded RNA for interference with TMV infection utilizing a bacterial prokaryotic expression system.
In many species, the introduction of double-stranded RNA (dsRNA) induces potent and specific gene silencing, a phenomenon called RNA interference (RNAi). RNAi is the process of sequence-specific, posttranscriptional gene silencing (PTGS) in animals and plants, mediated by dsRNA homologous to the silenced genes. In plants, PTGS is part of a defense mechanism against virus infection, and dsRNA is the pivotal factor that induces gene silencing. Here, we report an efficient method that can produce dsRNA using a bacterial prokaryotic expression system. Using the bacteriophage lambda-dependent Red recombination system, we knocked out the rnc genes of two different Escherichia coli strains and constructed three different vectors that could produce dsRNAs. This work explores the best vector/host combinations for high output of dsRNA. In the end, we found that strain M-JM109 or the M-JM109lacY mutant strain and the vector pGEM-CP480 are the best choices for producing great quantities of dsRNA. Resistance analyses and Northern blot showed that Tobacco mosaic virus infection could be inhibited by dsRNA, and the resistance was an RNA-mediated virus resistance. Our findings indicate that exogenous dsRNA could form the basis for an effective and environmentally friendly biotechnological tool that protects plants from virus infections.